This paper investigates the effect of bank competition and financial stability on economic growth by examining panel-data from 38 European countries over 2001 to 2017. Bank competition is measured with the Boone indicator, and bank stability with Z-scores and non-performing loan ratio, all at the country level. This study employs a fixed-effect estimator, as well as a system generalized method of moment (GMM) estimator to control unobserved heterogeneity, endogeneity, the dynamic effect of economic growth, and reverse causality in its estimation. Results show that bank stability significantly contributes to economic growth in Europe. Economic growth falls during crisis periods (both the global financial crisis and the local banking crisis), highlighting the importance of a resilient banking system during crisis periods. Moreover, empirical outcomes show that lower banking competition supports economic growth and increases financial stability. This study provides a framework for banks and regulators to boost economic growth through the channel of banking stability.
Introduction
The financial markets play a vibrant role in economic activities (Schumpeter, 1912) . In particular, a wide range of research in recent years analyzes the character of financial markets in the context of economic activity, enriching early empirical work such as Gurley and Shaw (1955) and McKinnon (1973) . Notable among these findings is that a stable financial sector is one of five key components affecting economic growth; the other four are inequality, structural transformation, underinvestment by government, and political motives (Stiglitz, 2016) . This highlights how an unstable financial sector negatively affects sustainable economic growth (Owusu & Odhiambo, 2014) .
Economic theory provides two opposite views on the link between bank competition and stability, i.e., "competition fragility hypothesis" and "competition stability hypothesis". Competition fragility view explains that when competition intensity increases, banks are not able to charge premium monopoly rents due to loss of market power (interest rate effect). This decreases the charter value of banks, making them more vulnerable in the time of crisis. Further, it exacerbates the risk-taking incentive for bank by investing in risky portfolios in search of high margins which reduces the stability of the banking system. Competition stability view is also explained by the bank moral hazard problem which occurs when toobig-to-fail banks receive state guarantees at the time of financial turmoil, in collusive market, in the form of bank bail-outs. It increases the risk-taking incentives for banks (Keeley, 1990 ). On the contrary, competition stability view postulates that borrower side of the relationship must be taken into consideration. Banks are can charge high interest rate in collusive market which increases the borrowing cost for entrepreneurs that triggers moral hazard problem. Entrepreneurial moral hazard provides the risk-taking incentives to borrowers to invest in to risky projects to pay increased interest payments which increase the default of loans. It creates a risk shifting effect and make the banking system unstable (Boyd & De Nicolo, 2005) .
Further, Coccorese (2008) states that market power (which is linked to bank size and information asymmetries) has a positive impact on financial stability, which in turn positively affects economic growth. In the banking sector, competition is associated with capital allocation, access to finance, and economic growth. Competition drives companies to innovate, reduce product/services prices, and increase quality, which in turn increases choice and enhances growth (Amidu & Wilson, 2014; Rakshit & Bardhan, 2019) . However, in a less competitive environment, borrowers are reluctant to borrow due to hold-up problems which, in turn, lowers the demand for loan financing. Also, in a less competitive environment, prices are usually higher and service quality is lower, which ultimately leads to lower demand and affects growth (Claessens, 2009) . Similarly, one can justify the positive effects of bank competition on economic growth and financial stability (Fernandez et al., 2016) . However, international evidence in this context is missing in the literature. Hence, this paper investigates how bank competition and financial stability affect economic growth. Any crisis in the banking sector also adversely affects economic growth, after all, as it affects the stability of the financial sector (Fernandez et al., 2013) .
Several papers also study the relationship between financial development and economic growth in recent years (Craigwell et al., 2001; Al-Yousif, 2002; Levine, 2005; Wolde-Rufael, 2009; Ngare et al., 2014; Pradhan et al., 2019; Creel et al., 2015) . Most conclude that development of the financial system positively affects economic growth. In contrast, researchers have given much less attention to how resilience and bank competition affect the economic growth, despite the fact that these characteristics can affect innovation, efficiency, and the quality of services offered in the economy. Additionally, more research is needed to elucidate that how the financial system affects economic growth, given that financial and economic theories suggest that the financial tasks executed by banking and non-banking firms play a vital role in promoting economic growth (Levine, 2005; Cole et al., 2008; Moshirian & Wu, 2012; Pradhan et al., 2017) .
Previous studies on the relationship between economic growth and bank competition show conflicting results. Conventional economic theories, for example, explain that market power provides an equilibrium between high interest rates and lower demand for financing (De Guevara et al., 2005) . Any inefficient monopoly causes fewer investment projects to be financed, which in turns lowers economic growth, when economic agents have perfect information. Accordingly, banks with market power will lower the incentives for customers who are interested in investing in sectors that need loans; this, in turn, reduces economic growth (De Guevara & Maudos, 2011) . On the other hand, increase in market power leads to higher financing costs. Therefore, due to imperfect or asymmetric information, market power may incentivize banks to nurture relationships with their customers (relationship lending), which increases credit availability, reduces financial limits, and contributes to economic growth (Dell' Ariccia et al., 1999; Fernandez et al., 2016) .
The theory of industrial organization, for instance, shows that market structure indicators alone (such as the Herfindahl index or other concentration indexes, and the number of institutions) cannot measure competition (Coccorese, 2008; Fernandez et al., 2016) . Studying the effective competition requires non-structural models but, to date, most growth related research does not study banking competition using any specific non-structural model. Therefore, the results of those studies regarding the impact of market structure on the performance of the banking system, firm financing, and growth could reflect factors other than banking competition.
The economic and banking literature has yet to examine empirically how bank competition and stability shape economic growth, especially in a crisis period. Along with the direct effect that bank competition and stability have on economic growth, this study investigates the indirect effect that competition has on economic growth. We believe that such an analysis of banking competition, financial stability, and economic growth has significant policy implications for bank regulators and governments, which motivates us to investigate this nexus.
More specifically, this study shows how competition affects economic growth by influencing the stability of the banking sector.
This study also contributes to the global economic and banking literature in the following ways. First, economic literature pays little attention to the role of structure in the banking market, and also mixed evidence is found in the research literature. So, this study adds to this end by directly analyzing the effect of bank competition on economic growth. Second, rather using a market structure measure based on industrial organization, such as the Herfindahl index or concentration ratios, this study uses a non-structural measure of competition in banking, i.e., the Boone indicator, which is a stronger proxy of bank competition (Van-Leuvensteijn et al., 2011) . Next, this study uses various specifications of econometric models to increase confidence in the results. It estimates the results with a fixed-effect estimator to control for cross-sectional heterogeneity and a system generalized method of moment estimator to control the problem of endogeneity. This study also estimates the econometric model in static as well as dynamic specifications. In addition, this study uses country level bank stability measures rather using bank level measures as in Fernandez et al. (2016) and believes that use of country level measures is more appropriate as this study analyzes the link between country level competition in banking and economic growth. Last, using an interactive term, this study focuses on how financial crises are associated with economic growth and to what extent stable banking sector supports during crisis. As a further contribution, this study estimates the indirect effect of bank competition on economic growth due to stable banking sector which is not studied in the extant literature, to our best knowledge, so this study fills this gap. The empirical outcomes of this study are useful for policy-makers because banking system plays a key role in allocation of resources and ultimately enhances economic growth.
This study is structured as follows. Section 1 briefly reviews the related literature. Section 2 presents the details of data, variables, and methodology. Section 3 presents results and discussions. The conclusion and policy implications are presented at the end.
Related literature and research focus
In the banking literature, measurement of competition is debatable. Boone (2008) , for example, is the most recent approach; that study bank competition using a straightforward measure of firm competitive behavior called the Boone indicator. It measures the performance of the firms in terms of profits as a result of firm efficiency, and it captures the association of elasticity of profits to marginal costs (MC). Elasticity is the coefficient of the log of MC, which is typically the first derivative of a translog cost function, and is obtained when we regress the log of profit on the log of MC. The Boone indicator reveals which banks are more efficient and therefore more profitable. Negative values of the Boone indicator suggest that a higher level of competition exists among banks in the market. High competition consequently allows only efficient banks to earn more profits whereas inefficient banks may not be able to gain such profits. In this way, the Boone indicator captures the reallocation of market share from inefficient to efficient firms. Accordingly, this study uses the Boone indicator to capture the competition of the banking sector and find support for the channel of bank stability through which competition affects economic growth even during crisis periods.
In literature, link between bank competition and economic growth is explained in the context of bank-firm relationship. On the one hand, "perfect information hypothesis" affirms that lower competition leads to high interest rates in concentrated market, when perfect information is available to all agents, which reduces the financial intermediation activity, the lending channel, and in turn reduces the economic growth (implying positive relationship). On the other hand, "asymmetric information hypothesis" postulates that banks in collusive markets can reduce information asymmetries by relationship lending as higher costs are associated with information acquisition. This eliminates financing constraints, spurs loan growth, and increase access to finance which in turn boosts economic growth (implying negative relationship).
According to Caggiano and Calice (2016) , competition among banks affects economic growth in two ways: First, banking competition facilitates access to credit for small and new firms, which is important for economic growth. Second, companies dependent on external financing to run their operations are associated with slow patterns of economic growth; an increase in market power may hasten that economic growth (Hamada et al., 2018; Diallo & Koch, 2018; Mitchener & Wheelock, 2013) . Claessens (2009) states that banking competi-tion increases the quality of financial services and market innovation. It also reports that banking competition draws organizations and households toward banking products, which contributes to the growth of the overall economy. Claessens and Laeven (2005) and Cetorelli and Gambera (2001) study the relationship between bank competition and economic growth. The latter studies bank competition and concentration measures for economic growth in a sample of 41 economies. They find that concentration has a negative overall effect on economic growth that affects all industries. Classens and Laeven (2005) initially estimate bank competition in 16 countries using an industrial organization-based measure of banking sector competition. When they relate industrial growth to competition, they find that greater competition in banking systems allows financially dependent industries to grow faster.
De Guevara and Maudos (2011) analyze how bank competition effects economic growth using both structural measures of competition and measures based on the new empirical industrial organization in a sample of 21 countries. Results show that financial development promotes economic growth. Soedarmono et al. (2011) study the relationship between bank competition and financial stability, as well as how economic growth influences the link between market power and financial stability in Asia. The empirical results show that higher economic growth encourages banks in less competitive markets to enhance their stability. By analyzing the economic impact, the authors find that the banking industry's monopolistic structure benefits the economy as a whole because it contributes to the industry's stability (Schnitzer, 1999; Albaity et al., 2019) .
Financial stability helps stakeholders manage their risks promptly and enables them to use their financial resources efficiently, which ultimately increases economic growth (Hoggarth et al., 2002; Jokipii & Monnin, 2013; Creel et al., 2015) . In addition, some researchers argue that financial stability and economic growth reinforce each other. Countries facing economic decline, notably, have hindered banking operations and business activities. For such countries, it is difficult to get foreign financing, which lowers GDP growth and credit. Therefore, in this context, it is quite obvious that economic growth promotes financial stability (DellAriccia et al., 2008; Wang et al., 2019; Cave et al., 2019) . Considering this view, this study regresses economic growth on lag value of bank stability using a fixed-effect estimator to tackle reverse causality. However, in GMM estimation this study uses current period realizations of bank stability because it already uses lags of endogenous variables in instrument matrix to tackle endogeneity caused by reverse causality.
Data, variables, and methodology
This study examines the link between bank stability, competition, and economic growth in a sample of 38 European countries over 2001 to 2017. 1 The macroeconomic data is from World Development Indicators published by the World Bank. Bank competition and stability measures are from Bankscope, Orbis Bank Focus and the Global Financial Development Database.
This study uses two measures of economic growth (ECG), two measures of bank stability (BST), and one measure of banking competition (BNE). In the economics literature, annual growth rate and per capita growth rate are widely used measures of economic growth. This study uses both measures for the robustness of the results. The economic growth measures are annual GDP growth rate (AGR) and annual GDP per capita growth rate (CGR). The bank stability measures are bank Z-score (BZS), which is the distance to default for a bank in standard deviations, and the ratio of non-performing loans to gross loans (NPR). The measure of bank competition is the Boone indicator, which measures bank competition in relation to marginal costs. Economic growth is measured at the country level. Hence, both stability measures are transformed to the country level by taking the weighted average; and weights are based on asset size of banks in each country. Appendix A provides definitions of the variables and data sources. The following equation estimates the effect of bank stability on economic growth.
In Eq. (1), ECG represents the two proxies of economic growth: annual GDP growth rate (AGR) and annual GDP per capita growth rate (CGR); α is the country fixed effect and β is the main coefficient of interest in this study. BST represents the two proxies of bank stability: bank Z-score (BZS) and the non-performing loan ratio (NPR). Four control variables are adopted from prior literature (Cole et al., 2008; Ngare et al., 2014; Creel et al., 2015) . They include trade openness (TPN), which is the ratio of imports and exports to GDP, the log of gross fixed capital formation (LFF), the log of government expenditures (GXP), and financial integration, which is the log of external assets and liabilities (EXT). Also, ε measures unobserved heterogeneity, and μ is the random error term. Subscripts i and t index the country and time, respectively. Eq. (2) investigates the relationship between economic growth (ECG) and banking competition (BNE) by replacing the bank stability variable with competition in Eq. (1).
Results
This section reports the results of the study. First, it presents the descriptive statistics of the main study variables in whereas Netherlands (0.12), Norway (0.07), and Finland (0.03) have the lowest Boone indicators. For economic growth, Azerbaijan, Armenia, and Georgia have the highest annual GDP growth rates and per capita GDP growth rates (10.95%, 6.93%, and 5.61%; 9.65%, 7.33%, and 6.81%, respectively) whereas Greece, Italy, and Portugal have the lowest annual GDP growth rates and per capita GDP growth rates (1.09%, 0.92%, and 0.44%; 0.20%, 0.12%, and 0.35%, respectively). We also perform a normality test (Jarque-Bera test, J-B for short) on this data set. A high J-B test value rejects the null hypothesis of normal distribution for study variables at the 5% significance level. However, this does not affect the results, as this study uses a system-GMM estimator to estimate the results. Table 2 shows that (i) non-performing loans, bank Z-score, and competition economically and statistically influence economic growth; and (ii) these results are not due to unobserved heterogeneity. It reports the results of the fixed-effect estimator for the effect of non-performing loan (models 1 and 4), bank Z-score (models 2 and 5), and competition (models 3 and 6) on GDP growth rate (panel A) and per capita GDP growth (panel B).
Bank stability, bank competition, and economic growth
Control variables (i.e., trade openness, log of gross fixed capital formation, government expenditures, and external assets and liabilities) are included to avoid omitted variable bias.
In models 1 and 2, this study regresses bank stability (NPR, BZS) on annual GDP growth. The coefficient associated with NPR is statistically significant at the 1% level and shows that low NPR is associated with high economic growth. Similar results occur when per capita GDP growth is used in column 4. The coefficient associated with Z-score is positive and statistically significant, implying that stability is positively associated with economic growth. The signs of coefficients for NPR (models 1 and 4) and BZS (models 2 and 4) are opposite because they are opposite measures to proxy banking stability. NPR is the inverse measure of bank stability, so the sign is negative, implying that bank instability hinders economic growth. BZS directly measures bank stability, so the sign is positive, implying that bank stability promotes economic growth. The table shows the results of the fixed-effect estimator. NPR is the ratio of non-performing loans to gross loans and inversely measures bank stability. BZS or bank Z-score measures bank stability. BNE is the measure of bank competition proxied by the Boone indicator. TPN is trade openness, measured as the ratio of exports and imports to GDP; LFF is the natural log of gross fixed capital formation; GEX is the natural log of government expenditures, and EXT is the measure of financial integration. In models 1, 2, and 3, NPR, BZS, and BNE are regressed on AGR. In models 4, 5, and 6, NPR, BZS, and BNE are regressed on CGR, respectively. Standard errors are indicated in parentheses with *** p < 0.01, ** p < 0.05, * p < 0.1.
Models 3 and 6 (in Table 2 ) regress the measure of bank competition (the Boone indicator) on annual GDP and GDP per capita growth. Lower competition is associated with higher economic growth, as the coefficient of the Boone indicator is statistically and economically significant at the 1% level. The significant values of the Hausman test, and F test imply correct use of the fixed-effect estimator and model fitness.
Bank stability, economic growth, and financial crisis
In Table 3 , we include a crisis variable in the model and analyze the growth difference in the crisis period using a dummy variable for the global financial crisis (GFC) and local banking crisis (LBC). The interactive term of bank stability captures its effect during the crisis period. The effect of bank stability is still statistically and economically significant in all models. In Table 3 . Bank stability, economic growth, and crisis
Variables
Annual GDP Growth (AGR) are regressors in both estimations. Odd-numbered models are estimated without an interactive term for crisis and bank stability; even-numbered models include the interaction term as an explanatory variable. Standard errors are shown in parentheses with *** p < 0.01, ** p < 0.05, * p < 0.1 model 1, GFC is associated with lower economic growth, significant at the 1% level. However, its interaction term is negative but statistically insignificant (model 2). In model 3, LBC is associated with statistically significant low economic growth (at the 1% level), and economic growth is negatively associated with credit risk (model 4). Models 5 and 7 show the results with the Z-score measure. Lower economic growth occurs during GFC and LBC, significant at the 1% level. The effect of the Z-score measure on economic growth is statistically and economically significant for GFC and LBC at the 10% and 1% levels, respectively (models 6 and 8); this result is consistent with prior literature (Cole et al., 2008) . The opposite signs for NPR in models 1 to 4 and for BZS in models 5 to 8 are consistent because both variables are inversely related. The sign of interaction term reveals that credit risk (bank stability) augments (counteracts) the negative effect of the crisis on economic growth during GFC and LBC. The likelihood ratio and Hausman test support the use of the fixed-effect estimator in all models. All models in Table 3 are significant at the 1% level. For a robustness check, this study estimates the results using per capita GDP growth rate as a dependent variable. All of the results remain economically significant except NPR, which becomes statistically insignificant for model 4.
Bank stability, competition, and economic growth using system-GMM
This study further uses the generalized method of moment (GMM) dynamic panel estimator to analyze the dynamic relationships among bank stability, competition, and economic outcome. Using an estimator developed by Arellano and Bond (1991) and Arellano and Bover (1995) , we can estimate a model in two ways: system or difference. The difference estimator removes the country-specific effect while differencing. The error term of the differenced equation is correlated with the lagged dependent variable by construction. Arellano and Bond (1991) develop two-step estimators by using the exogeneity of regressors and a serially uncorrelated error term as the moment condition. The two-step GMM estimator is more efficient due to the assumption that the error term is homoskedastic and independent over time and cross-sections in the first step, and the error term is assumed to be independent. We relax these assumptions in the second step, in which the first-step error term is used to make the consistent estimates for the variance-covariance matrix. This study uses two-step system estimators from Blundell and Bond (1998) to get efficient and consistent approximations of parameters because the lagged values of regressors are weak instruments for the GMM equation in difference form and because difference equations may suffer from small sample bias. The consistency of the Arellano and Bover (1995) , and Blundell and Bond (1998) GMM estimators relates to a set of assumptions regarding error term. These assumptions posit that the error term is not serially correlated with instruments and therefore is valid for use in the instruments matrix. To test these assumptions, this study relies on a set of specification tests. The first test tests the null hypothesis that the error term does not exhibit serial correlation at the second order. First-order serial correlation may be present in differenced residuals due to the specification of the equations of GMM estimator, even if the original residuals are not. Therefore, this study seeks to avoid rejecting the null hypothesis for second-order serial correlation. The second test examines the presence of over-identification of the restrictions. The results indicate the holistic validity of the instruments together with moment conditions of the GMM estimator. Roodman (2009) xtabond2 can do the Windmeijer (2005) finite-sample correction to the reported standard errors. This study uses this procedure using the robust command in Stata to adjust standard errors that are severely downward biased in two-step estimation. Table 4 reports the results of the Arrellano and Bond two-step system GMM estimator. This estimation uses current period values for the independent variables instead of lag values, as lagged regressors are already present in the instrument matrix. Models 1 and 2 show the results of the baseline regression for annual GDP growth. These models are estimated via non-performing loans ratio and bank Z-score, respectively, as well as with four control variables: trade openness, log of government expenditure, log of gross fixed capital formation, and external assets and liabilities excluding financial crisis. A lag-dependent variable is included in the model to capture the persistence of economic growth, which is significant at the 1% level. The economic effect of the lag term shows the persistence of growth. In model 3, economic growth is negatively associated with non-performing loans at the 1% level, implying that bank instability (insolvency risk) harms economic growth. The results are consistent with earlier studies (Tabak et al., 2012; Caggiano & Calice, 2016; Gaffeo & Mazzocchi, 2014; Claessens & Laeven, 2005) . Further, economic growth falls by 2.8% on average during the crisis. Bank instability further augments this negative effect on annual GDP growth during the crisis period, as shown by the coefficient of the interaction term in model 4. GMM Style 2,2 2,2 2,2 2,2 2,2 2,2 2,2 IV Style 1-5 1-5 1-5 1-5 1-5 1-5 1-5
This table shows the results of the two-step system GMM estimator. In the estimation, AGR is a dependent variable in all models, and GFC is a dummy variable for the global financial crisis. GFC*NPR and GFC*BZS are interaction terms of financial crisis with non-performing loans and bank Z-score, respectively. Standard errors are in parentheses with *** p < 0.01, ** p < 0.05, * p < 0.1 Models 5 and 6 report the results for the Z-score measure of bank stability. The coefficients of bank Z-score in models 5 and 6 are statistically and economically significant at the 1% level, showing that higher economic growth is associated with higher bank stability. The coefficient of the interaction term in model 6 is consistent with models 6 and 8 in Table 3 , showing that bank stability supports economic growth during the crisis. Finally, model 7 estimates the effect of competition on bank stability. The coefficient of competition is economically large and statistically significant, implying that a less competitive banking sector positively contributes to economic growth. These results are consistent with the literature (Pradhan et al., 2017; Jayakumar et al., 2018) and with intuition. The AR (2) test examines the null hypothesis that the error term in the first differenced equation is not second-order correlated. This study does not reject this hypothesis at the 10% level.
The Hansen test is the test of the joint validity of instruments; it examines the null hypothesis that instruments are not correlated with the error term. This study uses maximum two lags of independent variables as instruments. It is unable to reject the null hypothesis with the Hansen test at the 10% level in all models. Both statistics show that the results of the system-GMM estimator are reliable. The results in Table 4 were checked for robustness but are not reported in this paper. In the robustness check, we use per capita GDP growth as the dependent variable instead of annual GDP growth. Further, instead of a global financial crisis, we use a local banking crisis dummy variable. The equation uses the two-step system GMM estimator. Careful examination shows that the results do not suffer in these variations. Table 4 3.4. Impact of competition on bank stability Table 5 shows the results using the two-step system GMM estimator and fixed-effect estimator for the competition and stability relationship, which enables us to control unobserved heterogeneity, endogeneity, and the dynamic relationship. The study estimates models 1 and 2 with the nonperforming loans ratio and bank Z-score as dependent variables. In model 3, the coefficient of lagged bank stability shows that bank risk is persistent at the 1% level. The coefficient of competition (the Boone indicator proxy) is negative, implying that lower The table shows the results of the fixed-effect estimator. The ratio of non-performing loans to gross loans (NPR) (resp. bank Z-score (BZS)) is the dependent variable in model 1 (resp. model 2). BNE is the measure of bank competition proxied by the Boone indicator. Standard errors are shown in parentheses, with *** p < 0.01, ** p < 0.05, * p < 0.1. competition in the banking sector reduces credit risk (nonperforming loans) in the financial system and favors the competition-fragility hypothesis. Here, the study uses trade openness, the log of government expenditure, the log of gross fixed capital formation, and financial integration to control for country-level economic dynamics as in earlier estimations. Model 4 replaces the dependent variable and use bank Z-score. The coefficient of the lag term shows persistence in bank stability at the 1% level. The coefficient of competition is significant and supports the competition-fragility view of the literature. Its positive value shows that reductions in competition intensity enhance bank stability at the 1% level.
End of
In both models, this study is unable to reject the null hypothesis of AR (2) at the 10% level (recall that AR (2) tested the null hypothesis that the error term in the first differenced equation is not second-order correlated). Further, this study is not able to reject the null hypothesis of the Hansen test at the 10% level in both models (recall that the Hansen test tested the joint validity of instruments that instruments are not correlated with the error term). The maximum two lags of independent variables are instruments in the estimation process. Models 1 and 2 show similar results using the fixed-effect estimator. Both analyzes show that the results of the system-GMM estimator and fixed-effect estimator are reliable. These findings are consistent with Fu et al. (2014) , who support the competition-fragility view.
Bank stability, bank competition, and economic growth -disentangling the channel
This section concentrates on how bank stability affects the relationship between bank competition and economic growth. The premise is that bank market power creates stability among banks and that this stability leads to greater economic growth. More specifically, lower competition increases bank stability, which makes the financial sector more stable and in turn boosts economic growth. To quantify these indirect effects of bank competition on economic growth through bank stability, this study uses the methodology of Preacher and Hayes (2004) , which requires estimating the following equations in three steps:
Economic Growth = f (Bank Competition, Controls);
(3)
Bank Stability = f (Bank Competition, Controls);
Economic Growth = f (Bank Competition, Bank Stability, Controls).
The literature frequently uses this approach 2 . First introduced by Baron and Kenny (1986) , it appears in reputable business and finance journals such as Management (Rungtusanatham et al., 2014) , Entrepreneurship (Semrau & Sigmund, 2012) , and Finance (Fedaseyeu et al., 2018; Ferris et al., 2017) .
This study performs the first step of the analysis (equation 3) in Table 2 (models 3 and 6) by establishing the significant effects of competition on economic growth (annual GDP growth and per capita GDP growth). Further, it discusses the results of the second step (equation 4) in the previous section (Table 5 , models 1 and 2), where bank competition significantly affects bank stability (BZS and NPR). The third and final step (equation 5) is to include bank stability in the regression of bank competition on economic growth. We estimate this equation with a fixed-effect estimator. The main variable of interest is the reduction in the effects of bank competition on economic growth.
The results of this analysis are in Table 6 . In models 1 and 2, the dependent variable is annual GDP growth rate. In these models, the coefficient of the Boone indicator is positive and statistically significant at the 1% level; bank stability supports economic growth, and decreases in the competition are associated with increases in economic growth. Including the measure of bank stability reduces the effect of bank competition on economic growth. In relation to the total effect, this decrease is equal to 27.80% in model 1 and 10.17% in model 2 significant at 1% level. Models 3 and 4 replace the growth proxy with per capita GDP growth rate and observe that decrease is equal to 18.57% in model 3 and 9.82% in model 4 significant at 5% and 10% levels respectively, that show the presence of channeling effect. 
Conclusions and policy implications
This study analyzes how bank stability (viz-a-viz non-performing loans and bank Z-score) and bank competition affect economic growth. It uses country-level data in a large sample of 38 European economies to reach generalizable results not previously available in the literature. By employing a fixed-effect estimator to control for cross-sectional heterogeneity and a system-GMM estimator to control for endogeneity and the dynamic relationship of growth, this study finds robust evidence that banking stability is crucial for economic growth, especially during crisis periods. Economic growth falls during the global financial crisis, as well as during a local banking crisis period. Moreover, increased financial stability neutralizes the negative effects the crisis has on economic growth. Results of the study support the idea that decreasing competition in the banking sector increases economic growth. In particular, empirical outcomes of this study show that market power in banking may support economic growth and increases financial stability. The findings of this study also have wider implications for policymakers and regulators in European countries whose work relates to banking competition and the financial stability of banks, helping them devise appropriate regulations. The stance in recent literature that competition boosts stability may not be true; as the results of this study indicate that reducing competition in banking promotes stability in the banking sector. Acting upon the aforementioned stance may therefore actually destabilize the banking system, especially during crisis periods, and policies based on that stance can hinder economic growth. A banking environment with greater market power allocates resources efficiently that may improve the stability of the banking system. Accordingly, national central banks should strengthen their policies about competition to strengthen the stability of their banking systems, which could boost economic growth. Governments should also encourage favorable financial environments in order to promote the linkage between banking stability, banking competition, and economic growth.
To optimize competition intensity, regulators must additionally embrace a relatively cautious strategy for assessing and approving mergers and acquisitions at the indigenous level. This study's results confirm Craig and Santos (1997) , which finds that lessening risk via bank mergers is a fundamental motive behind early bank merger waves (Carletti et al., 2002) . In short, the literature posits that consolidation and reduced competition tend to increase loan rates, which increase charter value of banks and enhance bank stability and, in turn, support economic growth. This is in line with the market power-stability paradigm.
Policymakers must encourage financial innovation on the premise that effective risk management improves the allocation of resources in the economy. It may further augments banking stability through product innovation. To keep the financial system stable, entry barriers are needed for new domestic and foreign entrants. Further, foreign bank acquisitions in European countries must be more scrutinized.
Our findings further suggest that having formal policies around competition boost economic growth. Moreover, specific policies that endure higher economic growth must be put in place. This would spawn a righteous cycle with a positive impact on the stability of the banking sector, which in turn would lead to real growth. Hence, it is in the best interest of banks in European countries to toughen their competition policies. In this paper, using country-level data is a limitation that may lead to a simplified conclusion. Agenda for future research could focus on the effect of bank type and local to foreign bank share in the banking sector on bank-level data using quantile regression estimator. Further, the connection between bank competition and economic growth may be influenced by competition determinants, which this paper does not study.
